
illtoltlnlorllu (Terms of Rcfernece : ToR)

nr:6'n4'onqfiar,r{:ront:ryr:.Jf,l5nr: Ma;"t"'ance (1or1fff6n1:1tono! Driv€ + control)

In:rnrrlt'otrrnrrinnrrdnurnrrqntnrcn{nr:fiotutttt'itirorn-atlnlulairrryllna dtn

inararanirra;rnnhlaf rorrurimurd'ornnlulai:rtl':nan:;un: rvd'tilllrJr;lrot zssq

In:inr:nifl urnr:i'nnrrfi nsrariJrtmnlulnin:ctlrr.Jn'r: 6erluqqd'tHn55l

l. nrrrtrilurr

!firiT 0ra'atrn fu Io6: riLJ{nar tttn t }i:-tl':1 :crlrollunr:i'ndon1ri'ord:rtlnr:1n

rJ6-rin-nrr vuint"naoc" {lorJflriot'nrrnono.r Drive + control) slr!ln:{nrlfialurnl:i'nn]rflnsr

or r r qn l flr aor fnr:r{otur!firirurd'stflnl!1aE:rlulno lnr-lnl:firu1ltnt:l-nnl:flnurdttt

rrnl!laEnrgu'runrraa'otluqotcrnnr:r'ln0luil.r!rl:crlt zss+ \ddtrlo'liluttnunrr

l-n4on1ri'orr,i:runr:1orJfrl-6ntt t.luint"nun"" (1nrJfl':i6nr:rnaor Drive + control) 'i1u'ru I qn

r.rr'r'u tz,+t+,,too rrfl (fiudo{6'r!drd!vulrrl'r.,dfiudioul',nd11) tdoldhnr:tiurnlraorr

ird rtliuflnrinf,nsttros{r{ rirn t:otr:ufitn rulurrdsn turlon! ll-l1tr ri'u

z.l

2.2

r. iorqrJ:vn.rri

i'odonlriordllldlunr:i'nnr:tiounrraorttalnr:fl nol:tt

n4011,| tonIR$r.t1}1 sln rr{

:. qnarrlfirluruo:rnr

:. t {rarorrnrdo.rr$u{ioririttrulidEd trn'tFrirnr6odrtriinl:nr'l6rdnn:oind

:.2 (rauorrnrdo.r\rjrflu{nrqn:vr1do l ihriqir tu4o{r,t, t ,un o ,r,r,lrrlnr:ttac'ldltfil

riou{orrd'lriolrirflu{dldirnorurnr:i'r1#fi6t1nnadr.rriJu{fiirrrnurrrit ltu.r

l't't {i'tan I I
:.: {raro:rnrdor'hirflu{inarJr:lotridrr6'rir{tauor',o,r',odl rroeniod'o.rhirilu{i

no :s ltrrf:"rrfirrawjr.r{rmroirnrril{liuirmeramnar.r6ra'nn:oind tu il 
'-cnln

:vnrn:rnrrydodruiinr:mt.:6tdnn:ot-t-nd rio'lrjrflu{n:rrirduriun'lrdnrl'rrtnlr

r rd r t'r r r nr o tirr tflr.i t: rr
:.+ {rar.ro:rnrdo.r'hirflr{1d:-rrondnr''tio{rriu 6.rororJq-tathiuol{rnra1rrutl!rLsi

':'Sr taro r {,aro: tn tldfiri r itl#nac fi t-'rrann r rr, {u irr rriu jrrir.,



4. qfld'nu rlanrt

:rngnwronnrrfruulrriol tol ,irurl 23 rrh rra;jrrrourrnrru,irlru z urlr

5.:stt;trarsirrfirrnr:

rn'ournrrnr zss+ 6r16oulqunrnr 2ss+

6. t;gcnaraillJ0u

1#{1rori.|lJo!n16'orlirrunr:vrrJq':i6nr: rrraintenance (1orJfr rifi nr:roaor Drive +

conrol) ln:.!nrsnrtu'6rurnr:i'nnr:f;nrrnr!qrtmcofnr:riolrrrriTsrd'ut nlrrlni:tl
rt.tna nE;igrn::rdraeri !rrirurd'0rrnIulnE:rvrrnar:gun: nrl:rsnr:ff i'nd"0fi'urt! fi

:crcr')a'rd{ru0!nru'lu tso iu riu 6.ruoiir.r n.r l uh f,rgtx r

;. rrriuru :vrurtu
. ) J i i";,) ru 1 2.4 1 4.400 li ]l1 (dllalo Id]1rdrldrrltu rfi rJudrl!dlouu 1fl 0 lu )



t'r aas !6 s n :l ts nau nr a{n{o n qniclri

qnfloao.a Drive + Control

1. a'ru,)unna{n,t 1 qo

z. ersnc16gnlr"drl

z.r rflu1nfi1iriruirfl nsrvr nno.rlutio16t6nnrafindrird.r lnalSfid rufi otq nrninrrrornol

T1{drt,tn1rfinBrInfltoflr;

2.2 n'nr'rrnfl nnol1ur3or rdfl 'riu6r6nrrafi ndrirri'rfrirrr:l 1 !rl4 rms 3 !v{d

2.3 dt:rrnlflrflffnflrtrlurirnrrronornrrn'rn6ourniot{nrnnldffrtdri'.:nr;rranrl

run:n::uaadrld

2.4 !!r.J{fln6o.u!tinJru.:arrtofind'r rutnnficrqrJn:ni firuvfirlo{ttaifinmfi r{r{cttl{fir

t{odrrdcrrqu rfiol#rininrrr{rlnd'rgdnnni snsvd'nnmdtruwtldtr616nrrofindrirn'l

$n;nrrldqis:6 16nrroin{rirri'rlunmi'u rn6our16or{nrnntdfr E.:du

3. flsa:t6sovrstvnfia
s.t qononor6t6nntoindrira"s iluxu 6 qtl

q a n a a a t 6 td n n nfi n d in-t oio t at ur n fn n r n aa a d dI i ia a n i *iz ia ai oltJ {
o qru4lJ!nl,o.lo!rtru.{ nounnlFat

- qrJnrnSt-a-rr:nnrcl4:116,t'lon cortrollablevalves)

. tnlonri,dr
,"e- q nrnifrorrrrnnc 4uld (contro lable valves)

. tn?arnof

. trtuon

- a..nfrnnautcoirmoirt{n (static conuene. ua ues)

. tvrSarnoi uu iriq:tun rnr;!!ddred'cto.:

.:rodr adrd{

. 1o6flfr (tnsu atea gate bipoLar trans stor)

o 9iqflr nrtiul flrnt;$6dn'urilrnts!!6slt.i (Ac to Dc Rectfier)

- Uncontrolled static converter ctrcutts

- Single - pulse static converteE

Controlled l,,4idpoint Rectilier C rcu ts
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- Contfolled Rectifier Bridge Circuits

- Controlled Drainage coi Circuits

o Q{qr!! A{riu!t:.idu!'{flrnr;ranr.: tiluutln'ulvlflrnrvrrana.l (Dc to Dc convefterc)

- DC Chopper

- Step - down convertea w th different loads

- Step-up/Step down converter

- Step - up / Step down converter with power factor correction

- Fly back converter

o r{qrI n{riu!!r.ifiub{ff rnr:uanr'rti]urrrrfrutvlfl rnr:ttaati'tt

(DC to AC converters, Inverter)

- Sing e - phase forward convertea

- Asymmetric half - br dge foMard convertef

- DC chopper with a full bridge and invedef

o c.rqru. nsriulrNd'ub'{rirnr;*oadltflu*xd'utvfilrnr:rraadl 1e.c to Ac conveders)

- AC static converters

- Three phase controller

qannaatdtdnnnfrnddt{t *naul itaqtJnriituxnfiinantniallJi
3.1.1 ur.lc.lnrnourroinoS 'irucu g iu

- lidlrirr rqr,?fl rnrlrnrrt.lreruqrlA rn:nrrqrlrild c tq:6utroftnof

ra:nrlirrruttuu a nrallrurf

- ih3arorof 4rucutrifiafln'ir a d'r

- filolon ,irurutririoendr o fr'r

- fitn:ron 'irurutririagndr I d-'l

- i n mior n'ulr.rn n rfiu un;ficrqrn{rtuof

- ldfii u:r fiuldfi rlri tfi u zao lenf,runr:ratdlririot n'ir a rrorrl

- i drg rgr ruvirn rn ofro l{ry *n;nrrqltnr

- ar .rn r 6fl urfi rnrnnrrr nnoitrifiosn'irri'rde ri'r dol fi

. M I / M3 ll11!Ft'tll4lJ t;l tq

. V't rrulnrlrw'ld

. M3 lu.lunalr4u ltl
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. 82 $.t ! fill.l Flu ltJ ld

. 82 ullltniunr]td

. 86 Nl nc n:ttritd

. 86! nt n td

. W1 antiparalle 1P

. W3 antiparallel 3 P

.lnltton

:.'t.2 urlnrr4:rnolrrainoi 'i',ucu e {u

- nrmrnriol{rruncrq:ucrfi'uuaurnrnourroirnoftd

- arrtnnruqr4rnid iilti r.ict t\,11c, l\.43c, B2c, w1c, w3c, B6c !rn!

tnlront6'

- filur.rn + nrolrruri

- 4lr]'ltnno Q:..l Pulse group m:i'lfiorlrJtd

- iqouaorrnuurfi6noor rohifioun'ir + vn'n 4rululrifioundr z !!nc

3.1.3 lui{flld 'irulu 12 ta.l

- fidorflcd'irurulririofln'jr 3 do{ ttl.tll super-fast drviuflolriu q:Jnrnifilri'rrir

- ilcdrurn to uo fl ,iruoutririosn'ir : d'r

flodlurn o uorfl 4ru,:ut fiofln'ir e d'r

3.1.a lun n nrr rqos6r6n reoin{ 4rul.r o du

r.lr;noufi'reltnni!flud'!drurru, frrruflurir, *n:frerfrl x1 rirufu1fr6'r:olm

frrflutfinrvlnrdar un;ar r rvl af.lt,l r nlu1n6 16 nn rafindri r dr

frcd'rurrulur o'lrifiosn'ir t oo lor.i:.r, t ttorrl 4rurl : d'r niolfl rdlurn
't.zs rrorrl

- d'rfirurrulurnkiriofln'i1 looolof:r,220 fiaarrori iruru t d'r

- d'rrvdflrdr rurn\rii€sn'jr 50 mH, 2.s tro :J 4ru'lu z d'r i€ fic tap fi 12.5 mH

- fi'rrfiu r;1 lurnLifiafln'jr alel1o t ln: rioasoftnvincirurlg d'r

3.t.s uzurllir*xfiudr.r6.: 'iruru o 6u

- l{dtri! i rir lnfl ln rfi uQloi roro{fr ldrlirdrdtE.rfi nmrnir rirruuril r{u

fi rirrorf4vrlririorljr 0 f r' ro bnf un:nrrr:cnolirflu. o 6r'o hav'

tfl?r tn!Ant6l]11
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!o'lviqrdtrlt0 Di€fi! ur{d'ud'r{6{r'riruon (u*.,) lnrl{nirdlunrSoriofri
. ". .r,i 4

u t.tnT tnu tnllnnt4u!

, 1d'ursd'utyhtrnr:udnr{ I 15 Tanri

3.1.6 tnnrrirnorxuunruq:rqruu4f iruru 91n

druirnrrnurlruru rutt wave !flurJr ncuFl:.rqruvqfi ttul16'nrr:..rinu6'ou

nrrrfi'rumuuro 330 lor.i:.r I zs {orrilorrdunoiioqrur4fi +nrnm{nrir

11r',ru6a,rMof

. u:rduroliqnlririor n.j' o f r -o hnrf

16'urr d'ulvlfl r n r:un nr{ i15lcnf

3.1.7 urrd'rnorqr eto 'iruru g w].t

ldrflufrcnru4ruuu e, Pl, PD tlo PID dlvil:n'ltna!n ttlu contnuous

closed-loop t:ao!drfl Input summing point ii'l1.liu Reference variable !14;

contrclled variab e,dcu{ndrgrprrufi nvrnr n, druua n.:rir tdu.:rluao ldrprgrru

finnnrorilu Lro 3 n'r.r, | !!nv D 6'u.Jr?nrqnnrrrirrruldlcruril{l ttnJ l6'tt.l'ttn

qeset 1dlflfl!!tni.jru separate InpLr (lo"l t'ltJ;{ oJlpLI SLrnrring porrl i^vi1l

nr*dtJiionntil Disturbance variabre

, fidcr{ryqrrunrn -t o bnri6.r +r o bnri

- fi Proportional rate Kp crn o 6.: 1000

- correction Time TN ctf 1 ms 6{ 100 s

- Derivative-action time Tv can 0.2 ms 6{ 20 s

- r.lir rirn;rdr o dru potentiomete. nia:lqo tt4 n.i i.rd

- 1d'tr,{rirn::uanr.: ,tt s hnf
3.1.8 urlrlcr.raonlyl 'iruru I ul.t.l

- fi .irrdlr..rr Er a 4lurulriiofl T rT 3 ic drvirf iriurnacb4q.iqnru'n 60 {fl d

a r rr rn rio ur.ru urun"utfi

- qnriofi.lr.rroairu socket 1u'rn 4 fin6lunt

3.1.9 "uurlr,lrtr', 'iruru 2z vnan

- filurn1ririoflndr zzo lonf, ao inri, ldn'ro'r,finuuuu e t+

3.1.10 lon?u4rJFrrr1]nar.i{nd 3'lu!u 71tl

- drvfirrioril switcfring Dc controlle|s, Switched - mode power suppl es ||n!

single-phase invederc nrrTnli'nclqrrrdctd'r1n fi'r luln616nnrofi ndrirn"l
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3.1.11 rJodlYfur

rdu b?6ltroi GTO thyr stors, MosFETs, Darl ngton transistofs, |!n; IGBTs

r,{5otd?fl Output amplfier !u-r! Electrica ly isolated outputs liltill Triggering

!!ny Turr-ofl 6'rtJ.tn!6an1{t^udraurunclq n'':d 60 PLlse w dt1 n ooLldL o1

(PWM), Pulse lrequency modu ation (PFfl) t1€ Two - posit on Conkol ld

cont.olvoltage (d'rui!1n modes) nrn 0 fil 10 bavi DC

Pulse width madulator :

- fidxn,rrrdo{lurr ! 20 fi 200 !6rrdi0.z 6 r z fiTnrEm"fiz f r zo ilnr6rvrd

- fi Pu se duty cycle to^ o 6.i 0.95

Pulse freouencv modulator :

- id,l.i Pulse duration o{ludx s 6r so hlntaurfr / 50 fr{ 500 ttrln:aurfr /

05n!5r]nn,ru1r1

nrrrdo{lu,ior zo rBnrdir zo ilnrtslrd

Two-pasitio n co ntrol le r :

- irir ttysteres s o{ludrr o frr z hnr{

Output amplifier :

- ir:ufl o.:niutvhhdnc.:qr

- [6n.:6n"]!;nat switching lufl LED 2 ,rrn

- ro.]1{4rtflu*rr ftectr cally solate 2 '{n I n: 2 d'l (iri'l Test voltage lriioin'jr

s filnbnYi)

- fi6ur1rur:r truutett

1{urr d'utl{ ffr n:vua nri I15bnf
4rur aiu

tflu||ll Self - block ng n-channel fie d etfect transistor llioldtl Fast - acting

inverse d ode (FREDFET) !!o:,r{qt RCD Suppr"""o|. dldrlrrnuqnnrrfllru

no.l lvlosfet td', 1{ Mosfet it;no!!flu Dc controllers, Switched-mode power

supp les lln! Inverters .ljon Higher pulse frequency

- irit Drain-source voltage (UDs) biioflnd, 5oo Tlnli

- firi1 Drain Dc cu.rent (lD)l!fioan'j, 1o !!o fl

- irit Drain-source c osing fesister (RDs("")) 'lririoon'jr o.o lofl
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3.1.12 trS6rnoiflio:],].:eflrqnfrnr;$d

tffiarnofnrrTnuqonTrir{rudrfl d'rffi r:1 |!n;'].tst FREE wHEELING'l.is?

rqern1frirrru:Jr:no:.rdrfl1Joorntiori! Block ng Diode, Thyristor la:frrtfrl r;1

rirrfirrqnnrlvrr.:ru 1{}'{flrnr:ttnn:rqrnrrigsnr!q:.r PWl,4, PFN,1 fi sHUNr 4

r'': drviuiorrr..n 'lrnfl'vdr, r::*ndufirrq c rrril:tu. lt:rn fir,oaro

!lorn';||dd Free Wheetlng, d'ctnSarnoS rrn;loloni.ru nic.lm RCD

Suppressor

- Main thydstor !!nv Turn off thyristor lflu Repeutive peak foMard off-state

vottage finir (UoRM) 4.i4tr B00 hnf
, idln:r!!6rods (llou)4.i4tr 13 (otrfl

irit c rcu t commutated recovery time (to) 3s l lnriurfr

, fi Free-wheeling diode

- lflu Repetitive peak feverse voltage firi'l (URRM) 4l4tr 1000lcaf

- iri,fri!!6[oda (lrAV)4.!Eo B r.ro:]fl

finrr*Ldrurru rurn 0.1 lofu, 1"/" 'irurulririoon'ir a'4n

ri'r Turn-off capac tor lurntririaen'jr a l'rln:r"lrin, aso ftn1i

- ril Ring-around reactor lurotrifiafln'jr t mH

3.1.13 locllYl ,iruru zg 6u

IGBT (lnsulated Gate Bipola. T€nsislor) l!6o.lr1qnntt!31€i Self - block ng

field effect transistor (I\4OSFET) fi Input ltn: qfintt'.llo.l B polar power

transistor d output:lr:nou ffu Fast-acting inverse diode [|a; '].1ct RcD

- .-i
suppresso' irviuldirr-rniv'ifrmo tir dra$11d'u4l ldu DC co,ll'o ler '

Switch-mode power suppties ttn:6utroirno{

- iFi'r collector-emitter blocking voLtage (UcE") 4.14o 1000lxaf

- rir Co lector current (lc^") q.i4o 10 llo:rfl

ri1 col ector emitter saturation vo tage (UcE so.; trhioln'jr s.s lcnf

- Fj'r cate-emitter input capacitance (Cor) lrjrjaan'jr t.e nr

qlu!u u tru

q'tuqu 7.tru3.r. ra drrn'rir:1

- rflu E ectrol)t c capacitors dri:;trlflolfru'tr'{firdoxqr rrnvtlolri'univ{

- arlrrnl{luril sw tched mode, conventional power suppl es lln: Dc

Voltage links 1d
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- i Fi'r Nominat capac tance lrifiorn.jl 1,0001In: 1in 4lueutrjrioun'jr z d'r

- fiFi'l Nominat vottage hifiafln,jr eas l'rnf

3.r.t5 *lr{r{sr6s.inrv[n 'il.r']u z d'u

- "WdT vir:rflururi.:ri'ttf,nrto.: Linkvoltage ni! conveders, Switched mode

power suppties tn:lu ur nlulni n md'r rndou

.fiorn.ir:xaoohnf- Fl't Nomtna vottage (uNRMr) t}

- rit Nomrra cur.€rtrlr e r trirjatn'j- to 'ra:-tl

ri1 surge foMafd current (l )trifiofln'j1 300 ttotr

- ri'r Colouding state vollage (U. r hifioun'i| hnf tno oroder

:.t.to riourlnrrirui n4efirltlrnurrtrai'i'nnrf iluju8lo
' rfl uufiaurln.:rira'rdrtilrirsl#fruc.ict[ nrfiuttll Fonvard

- druqrt{r ,

'r:2x115 hnri. [t.luuou4vr (u"] t]]uo n'l

. nrl{ulrhiofln'ir : 2x4B rlu
- drurroan r

. und'urdfl{qvr (u") tririosn'ir : 2 x 15 I1^f / 4.s llo:l

. nrr'utririofln4r '.2xt tlv

. rirn'rtdrtrr (P") lrlfiofln,j1 : r35 lcofuartl
i,. Fl'rrJfi (t^) *.rnlir ts itarE d

3.1.17 ln?o{iilriod'ruqJlru 4ruou e tn6o.l

-, -1- lUUlILLtlorl.luulFltltequnt |'i

- druncr:.rfioi1u'rit t rtsrnd6r zoo filnrBm{, Resolution t finhrtstn{61

I00 tfltYtx ytonn,t'l

- dT 't?nd1!findruru1ruld'trifiofln'j1 : Sine / Trlangular / square wave/Dc
dJ

,,t.itruro1v4vroq l {1.! 0 n.: 20 i't0ThnT fuilunoluo I

- onoour{voq[uI?I -]u nr - u t'tnr

- fiqorrnn.lrour.rr.r Lc d sp ay 4 digit

- rirnrrnorou'Lrirrnn.j'r 0dB, -20dB, -40d8

- rat{qr6r.rfi ucrudlririo tl n'j r so lof:l
- ffinrnoirot{4r r TrL tevet
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- !€'rf4rti11. Satety soc^ets flu^r 4 in6lr.Jnt

- ldund'utr.lffr zao lcaf, soloo rBnrd

3.1.18 lrxri.iilahhlrnlvudnr.: t15 hnr{ ,iruru o d'u

- l\.,ta ns swtch fibhan.r

- output 115 ltn1i/ 2.4 uorfl uSoqln4r

- Resldual ripple: 0.3 fin6bnr{

- Output !flu||ul] Safety Sockets iruln 4 finAurFrt

:.r.rs lr:iorulnr1vlflT 45190 b61i 4ruruo{u

rir.flr"irrb{fi r ..nrv xfl yrnaa.ilurSo16rfi nnroirdf ro-.: :l:;ro:idnu

- Marn sw rch !flu! tn.no5,lio 3r:r

- Main vottage 'lrifioan.jr :reo lcnr{ tto%, 50-60 r3ifl

firorri4vrur.ld'ublflrnrylln6d! 3 x 90 bnf/ 1.5 ||ou], cround n€fl iou TAP

fl +s &nri irurulririarn,ir e rir

- firorrirlvrurrdul ft'rnr:[dnt.r 220lc^f 1 uor.r:f irurulrhiorn'ir t '1n

- Output rflu[| ! Safety sockets 11]1tr 4 finA|l.|nt

3.1.20 mlo{fioior:runorfirwoi 'iruru t triio.l
. ; I - - ' .l . * rq- HILlFt€ l Olndqru1u.lnttt;!u PC Based x 161t'ltn'loflrur!1 tt

rnrnrnrug:Jrrr.lr

- ntr:crir r"u'luFlILU Finon6ro.?vroo66lnnlnr 6rfidorindryq^n"

lririoun,ir z do.r

- nrmroftrulurlrr!:rlo.rdr nnirJou'r'lntro$td

- nrrrrnrirrruluXrlrrlrrorurriroirrundltii!rirld (variable Power supp y)

d.:nr:.rr:nrJfu:;6'r:drprgrruld o-zs lcori , I uor:J

- arurnrirrruluX *uuo.ltturiloirldryrp't .lFt6u(Functioncenerator)

6r a'u r en.ir adq; cyr ruId zo vp - p

arrmnfufrn r n ntfnd'rg rp r ruld'

- 61rJa rn !16 n.: irn n'r r{n ua ri rn:r;r.{drg rg r rut61udnsru: Rea time

t 'i- fitdudn-ryrn"lri,6rr :zo bnf, so .6rvrd

3.1.2T r!r!.r1{qttdn (Docking Station) 'irutu 1 *a.l

- fiqoracurarfluuur: Lco

- itoirflrrr.:fi 1 flrnrr!!6nri1l.J'ro 5 v. t15v , soomA rriodni,
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- iqorirncrrfiruvrudiurirtdrurnr 1k, 10k, 1ook lofrr uiodndl
i.- fiqnoirrdrprgrrunrrrfi ,iruru 2 rio.r nrrrr:n.irlncr:.1614' t -t oot lori:.r

rnvdrrtn16onfl u:.rr.raarqnndlnnrrfr Id z gr.Jlur.r

"lfindldrgrgrruln16r r 220 hnf, 50 !Err{

3.1.22 l'rennrtlSauiri€{ Phase contro Recufier 'iruru t hqn

nlU lUltJqn!?in0U0?U':.isttl'].1'l lfl olttlu$lto.l

- SCR Gate drive's characterist c and SCR phase control methods

- SCR Phase control and each circuit's status by the phase variat on

- Ha f-wave, ful -wave and br dge rect fier circurts

- Periphe.als of rectifie. c rcuit and pupose of inseftion

- Rectfier's efficiency and change by the oad variation

- Br dge rect fier c rcu t's rcctiflcation course and adlacent c rcu ts

3.1.23 I qnnlrisuirlo.: Cnopper iruru t hqla

nra"hfu qn r;nordotLr.:nroirr 1 riiorirufrloo

- Characteristics and contro prccess of IGBT gate driver

- Operation pr nciples of boost, buck, boost and buck chopper c rcuit

- Purpose of use and charactedst cs of choppea

' ll nn3.1.24 Iu46n^:!t?ruiilo.iElecl'cPowefDevce&RFcl'ior q"luqu

rrrluh4a rvnor6'rrc.rnrrirr 1 rdotluui6or

- Characteristics of powea electron c components and their operat on princ p es

- SCR, TRIAC and IGBT characterist cs

- Operat on principles of full-wave, half wave br dge rect fier cifcuit and oad

variations

3.1.25 l'rqan1t6fluf6o{ Single Phase Inverter 'iruru t llqln

nlfl tu$r4Ar.lr:no ocflrnsr0rr{ I rll0rrauglton

- Characterst cs and operation principles of the br dge using IGBT

Process of inverter and its operation principles

- Process of PWM and IGBT drver's operauon principles

- The circu ts adjacent to inverter and operat on principles of each clrcuit
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3.1.26 l:r8nn1r!3flui6o{ Ac phase Control ,iruru t l:.Lna

n'fllu$lnn n0uo1fl1rctF^ I 'J [140rtuL}toi

- SCR & TRIAC Drive's opemtion p. nciples and fami iar ze the test points

- Operation principles of AC phase control and chamcterlstics of each element

- CYCRO conveder's operation principles, purpose of use and conversion

prccess

- Operation pr nciples of the c rcuits adjacent to CYCLO converter and their

purpose ol use

- Process and character stics of phase contrcl by SCR, D ode and Tr ac e ements

3.t.22 I:.narrr,ifl1"irio r Single-Phase Hall/ FulWave Recriicariol ,iruru 1I:.co
A d 'A ^XR1fl rUr']4n!r:no!n!fl,1.ictfl1.l 'l r arftugr9o.lQaua:rumflu3ru:ro.ilnqflrn.:nr:||4

. ., . ; d ^-im?r tl totoo {l'.luIu4uLnotu

- r?j6'utv1fl1nm6u4 Ac 22o leaf

- output Load riluiiallnuf lu'rrl 10 i'nli 1oo Tofrl

- tnloofirurnhiriarn4l 600Ic^f 1o [a:rfl
.Za - ,4 -- rJlnnr,rflrn4tuqlrunrL Fo 1nxt3! nnL6 r! ruT tuoullrAc, lncrrlll

ndud q" ryr uur r o'rrlvhl- druratil r. 1nianr:!!n1dfl-nTF!o^f4fl

|!arluin Diode counte.-voltage

3 I 28 ltr qnnlt!3fluitio t rnr"" Phase Haif/ Ful Wave Rectfication ,iruru t hqn

n'ulul edu*noudirrlsroi^ r 1 rfia ritLr.irdt :4runrrl6du5-ura.lc.rm.3t t

n?i!!d!u.i.r 3 rvi6 lnfll4'1olon 6rinrua:.rri6drd

- !!r.rn' lvlflT nT nauqirnr:r66d'; 3 !l'ld 3so lx6'i

- oJtpLrt Lodo .fluiinunudrurer l0 inf, t00lof:r

- lnTonfirur ntrhjsan'i1 600 bnli 10 uo:lfl
- Aa

,Jlnntasmnnryfutun 1L Fa lnqnflrnnunryQ^ruou4rAu, laxolll
n6ud'r1 rgr mrr.rfiullifl rdrurorflr, 1 o{nnr:ratrlfl rnrnrorriqv

ra:lofnrr.rd'u*n:nr;rr6'Lvlrtr'rfr Each phase

3.1.29 ltrQnnlti5flui60i Single-Phase Half/ Ful Wave Phase- Control converter

clur)l1 1 $]qn
4i d ,t *i

R',t?l luut4n!t:no nea,t.ictnri'l tl{0ttflulttoi4ru6 un11ujlunonn1tFr1Lr4!

" ,t d 
-,1..tLi anoLtTtn n{rfrrufi }Jlrun1u
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- $r.i d'utdrtrin r n6 u4fl n r: $6 6 n'll 220Tcnli

- output Load rfl iQauotlrdlurn to q'nri too lofl
- Ilnn ScR fisurohifiounir rooolcnflo tto!

- innmarn rindry rgrrun'.:d 6o 1n,i'ogr.Jnrdudrg rgrru6ury nc, lnfngrl
ndudrg ryr n ur r a'utvirtrr d^urorrfirr. l nic rxtntlhlrn- n.orf4r

lrnrqoin Countef voltage of SCR

3.1.30 l 4nnrfltuuitto.t Three Phase Half / Full Wave Phase Control Converter

iruru r hqn

nrrhl:rqn r:nordcflancroi'r.r I rfi oriaufrlo'r4ruarrifidumuro.:ntncuqr

rrr.rrn'lnnouh:n rirlriu scR, c.rclns rrn:c.rqrGfl rnrrrn d rfi4runrri6d'rd

- uxriutvlflrnrn6uqvn*!!6ddrr 3 ! 63B0lcnf

- output Load !fluiqamud rulo 10 !"nri 100lodr.r

scR I!qnfilu1nhiioen,j'r t00o haf 'to *o:lfl

- 1o6 or ve ttuu SCn cate Trigger c rcu t
.:- . ,; "- :.rlonfl qnn6qJq'rrun{L no lqlPluonuarueu, oulflAU, lo'rtr r

ndud'r1rgrruuxd'ult,irtrrdrurol{1r, lniarnrr!!6'1 fl .n'lnrarlill'

ra:1o{n *x d'urm;n r:un'b,hhd eacn phase

^ 
d 

'';3.1.31 llJqa n1r!3fluirlo r auct lstep- oown) converter 'iruru t hqn
,--!;-d

n'1fl luu.J4n t:no uc€llintnr.:'l |l10t?flu0[mil6n']tFrillR:.lnnlunt]
i d ^-4xn nruft;]!un.!u

rund'utrlfl T nrn6u4rnr;u66d1r 220 b6r{

- output Load riiuiiarnudll]]ro 'to {noi roo lovir

tcBT iqu,r n1rifioflf.i1 1000 L^ri 25 rolfl
- toq Drive !!uu IGBT Gate Trigger Circuit

- -t1- filnormerindrgcprruri'rfi 6o loiodrgrlrmxfru6uqtr, lnfarg!

ndud'r1 rprmr.rd'ulr lrdrurorflr, 1 n{arne:uotrifl rrrnrorrilv

uarlrr{n.rrrri'u .,n:rr;,.ab{ff rfi rorf4r

3.1.32 l'renn, fl5auirlor Boost (Step - up) convefter 'iruru I hqn
i d ^- ax{l]an-rA!!uonu

- un 6'utrblrn r n6u4 r I r; !!6 6frir 220lc6f

- output Load rfluiiaunudlurn to iorri I oo lor.i:.r
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- rcBT fiqu, olrifiofln.j'r 1000 l,rnli 25 !!a

- loi Drive ur.rr.r tcBT Gate Tdgger C rcu t
-:-- rJlonmlrnn6ruq'rrun{L no 1o1r4rufu1 .,f1nuaurll. lnrcl

ndr.dq" egr n"ur'r a'ulv$l^ i ^ urorfq r. l ni o,re r o'r.un r n t..nb'{ri rd,oli4 r
J. r.33 ILQn'rlt,]flLfFon PWf.4 wdve vo rage lrvene'

) a *-i
1.ttJnrunl]!no.tlJ

,iruru t hqn

- lltrnul Yl'rJr']noullvrt:$fi6au 2/lJ lcny]

- output Load riJuiiounud luro t o {orri I oo lor,il

- tcBT fi1urotrifiofln.ir 1oooft^}i25 [o]r

toi Drive tnru lcBT Gate Trigger c rcu t
- -xa- fi1ornr':n rfindrl rgrrud'rfl 6o lofndIlqrruu:r d'u6u4n, l niog:J

ndud'q cyr ruur.l6'ub'1fl r drurorfl n, 1n in ux duun;n r; uatlhhi rot[1n

3.1.34 lr.Jeanl?!6trufrlor Square Wave Vo tage Inverter ,iruru t TrL4n

- ux d'utllfl u r n6ur1r nrytra 6 d1r 220 bni
output Load rflr$Bnunufrurn I o {nri t oo lori:]

scR iluT nlrlfioln.ir 1000 hnvi 1o !!orr

- 'lai Drive rrr.Ir scR Gate Tr gger circuit

- ,!a- fi lnnmn rfi ndrgcgrrud!fi 6o 1 n{ndeprgr ruur.:d'u614l, lnfnXrl
J.

r,6udr1ryrru,,r r dulnr{r d rurori4vr, 1oia..r r du.ra: ne:unb'iffrfr 'orftr"
3.1.35 h{nnlrGfluir3oj Single - Phase Cyclo conveder ,iruru t hon

{.rtJq 6tJ1rnu{u

- ux d'utvl ffrn r n6u4llrn r! !!6 6ii'u 2201.rnli

- outpu t Load rihii a mud ru1 o 1 0 {trti 1 o0 l€ri:l

- scR filurotrhiosn.ir toooftnrizs uolrl

- loq Drive !!uu SCR Gate Trigger circuit

- -!1
fi 1nnme16ndrgrgrn"riri Fo 1oiordryryrn"unFr.6uqvr. loiop.J

ndr-dry qr ruur rdub'{rlrdru.orf1r, 1r irru: tduua:rr:unlnfi-i tt^frpr

3.1.36 l!4an1t6Eui6o.: Single - Phase Ac convefter
I d ^- &.llItJ Ftru4!uu n.i1l

ruro d'ulr,{rtr rn r n6u1ln rvuan nir zzo l'rnf
- output Load rfluianunudruro to,j'nri too lori:.:
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- scR filulnlr]fiofln'ir rooolcnr{ro uorrl

- loi Dr ve ttuu scR Gate Trigger Ctrcult

- .i-
frl arnms ri nd'cg q r rud'rfl 6a l oin dcg rgr ruux 6'u6ur1vr, loingrJ
J*

nnun.U qJ1ru$r{ nu !nyir nrurorf4r, 1n{nu:rd'urrn;n::rratrlfl rfr rol44n

3.1.37 l rllnrrirnornmnor4rc.rnr6rdnrroind ,iruru t'ncr
," - !tJt1fl 6YrOfl 

'r 
tlJUO nr',]nnu

- 1Jn cun nBru tflr,!'t6't1.rt 1r11flu? lqt

- io.r drlr:nouo.rfiorn4nfi ril.lunl{tirr.lir'Lnmiruuorjrr{crId.irfl

- fio.rd:lr:norsorwl66Br6'rt.t!r'ldlnstrt{rqutirura:nr:unan'ri6nr:q

- rflul:l r un r:r nmrisuxn rln al{XrJG.r

- 6rrrrnfi rruncirrrqrrdoroiofiurirc.:qrf,cttrlfi ndl'l.rq:latr:oGndd'ca

rra ur rr{rp n'n l,rri

dr r:nnmq{ nnru:nlrririruro.:.r.:q:ldflrlnflnrr 6rlutt n.lro.id

- d'r rJ'rrn d'.i ri'l n r:(.61ft ruld, n r: uo q.:4 n,ll:r du4r a n

- 61u'l:nntiq6ounn'rc;ro.!r?i!!d!fi urn;$?\fiurfi u1fi

- fi 6fl.:ttn;ianrr:.]${.:rfiolvfircotrnfi nmn'trc.iqr

- fiorrfrlr:nouro.rrndo.rfnnr:uarn:lcnfitnoi

- firdt.: r:nornr:rirlrurorl runnr

3.'.38,"durrr"ucu nra^too:.rfiq.no:'

- r ,ri '! razunnn'r.r CPU 'hlfioun'j'l 2.8 GHz.

- rr runrr!,ir (RAM)triionn'jr I,oz+ vg *rllu'lf ll5o6n'jr

- arfoian'riufr n{oqntrhiaun'jr zso ce v3s6n'jr

- so LcD 1urn tz'#ofin.ir

- rrrdrrn:frtiroin lvouse and Key Board)

- fi Port ri'rlur Rs232!!nrusB
J 3--

3.1.39 1o rfira $rox nn rucur

- 66noo:in6firnof irurutririorndr z rnlo'r

,irucu't rn5o.:

q'rueu 1 5u

- oonilanln:l irurulririoln'ir z n3a.r

3.1.40 lnia.lyrndor{iqrfn6fl.rridu 4ruru 6 rrlo.r

- !flu Function Generator 6trrln6irrnltldd I oo rt-t. - t O vgr vfirsoMtl.:un
a. .;.4l,|nl ,!UU I t-U [[n:- fl{ntu sweep r5o6nt'r
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- rflu Frequency countef 1ft1ufrnr116 o Hz 100 t\,4H2 vfi,rcorrdn! n8un'n

!!:.1! LED Display ?oAn,j'r

- riJufi6 nonriafrfi rnof (ov v) ri rqouarxna q u udn viod'n4'l

- rfl Power supply 0 2sbnfI uar.rrl z rjordrgryru r,rrirnouanrnn + ud'n

!$rL LED Display tSaAn,jr

'it1fl nYtounll't.ttl1auo Bruo?ln1'ta lu

Function Generator

d't 't?04l't{nr't:ldi 100 mHz - 1o tvtHz u?€6f,ir

rdonXrJrruudrlrgrrutd 3 $ ! 60sine, Triangte, square lSodn.jr
d. "i -- l.t tn.[u Sweep nln tu rtofln,tl

- ririrqauanrara a udn lSadndr

Frequency Range : 100 mHz 10 MHz

nrufinrfiuuta r{ryry^rulluu s ne wave

. 10OmHz lOOkHz : 0.5% l,3ofin,j'l

. 100kHz-500kHz : 1.5% vlo6n'i1

.500kHz-10l,4Hz : 3% tlSofindr

- nruarfGrorrnd'urorfnr

. ||rin'u[olr{4l1qi4n 1o vp - p(50 cr)v106rd1

. rir6r:fiunu{so o nmrfinnnro t sv" #odn.ir

- xernnroururnroldrxrlrru

. rJi1lrnr16' z Steps : 2odB t 0.2d8 r3odn'i'r

. rlir:rirtd'o 20 dB iio;n,i1

- square Wave Riseume typ. 1sns (10 to 90y") ulofindr

- Frequency Accuracy up to 1o Hz t (1% + 3 Dig t) tSoan'j1

- Dc offset Range ifulfi'4r4nfr t z.s v 1so O)v3o6ndr

Internal Sweep

. ncrrtir Sweep i r 20 ms to 5 s #odn'jr

. Sweep Range > 1r100 tSoan'ir

- Amplitude Flatness

. 1OO mHz to 2 MHz : Max t O.sdB u32fin,ir

. 2 l,/Hz to 10 l,,4Hz : [.4ax i 1 dB t5adn'j']
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Frcouencv Countel

- firrufrnrrrfr o ttz- 100 t\,4H2 F.equency counter #o6n.j'r
d- ..,- 1!.t,t1u I me tlle.va , ,1tFl11lt,la't vt€n.11

- ca||4a.icrn I tn"n !!u! LED Disp ay v?odn,jr

- dr:rrofn Gate Time 16'e ttt'lt.l rSo6nrr

- dxnrufifr1ftru

. 0 Hz 100 MHz (DC Coupled) tSadn'j'l

. 10 Hz - 100 l\4Hz (AC Coupled) 1.1:onn11

Sens tivity : 60 rnv (1 Hz 100 MHz Sine Wave) v3o6fdr

ou4l1 o'Jh$nun : 1 tul(, (Aoprox ) vtat f')^

- 6u4vr4.:4n zso v 1Dc + Ac peak) r?odn,jl

- nt't tfrflnut:noi Time Base

. Accuracy : t1 ppm ttiaFndr

. Aging Rate : t z.s ppm /yearuSofin'j't

- Attenuation : x1, x20 (Switch Selectable) tSoan'jl

n1 rln'l

. 6'r:r'rtn1{.:'ru1ud9.i i 10000 sec to 66.6 ns v3oAn4')

. nerrn;r6gn t 1 or 2 Lso d6adn'ir

- flrf"i'u cate t me t6: dru d'rfl t o s, 't s, o.t s u5ofin'ir

- tft{du tlme tnterva

. LSD i 100nsto 100psu3o6n'fi

. ncrln:r6flrl 1 or 2 LSD x5€6n,j')

Digital Multineter

- 4 % Digits D gtal l\.4ultimeter t3ofin'j'l

- Beeper Funct on uitdn'it

- nrrrfinnnrolunrrin ec t o.s"z ulodn.ir

- nrrrfinnarnlunmin oc t o.os"z vla6n.ir

fl{nnu [unltcu

. $.r1r Dc I rxdu / nr;sn v?o6n'ir

. $.r1r AC : [r.id / n';rrd v6oAn,i'l
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. n.l.rtJfiruTtu rlodn.ir

. innmffon (eeepeO r3o6n,ir

- Dc voltage Measurement fitjrunrr{o : 2 v, 20 v, 200 v [[ay 10OO v

utoo n.j'1

AC Voltage l\,4easurement fidrlnrrio | 2 V, 20 V, 200 v ||n: 750 v

1.ltottflc'1

DC Current l\,4easurement idrlnrri'o : 2 mA, 20 mA, 200 mA, 2oo0 mA

rnr 10 A r3€An,j'r

- Ac current l\,4easurement irirunrr{cr : 2 mA, 20 mA, 200 mA, 2o0o mA

!!av 1O A vSoAn'j'l

- Resistor Measurement fidrunm{n | 2 kO, 20 kO, 2oo ko 2 Mo !!nv

ro vQ ulo6n.jT

DC Power Suoolv

- !!r.rn'u!o1,i{'l/r 0 - 25 v Dual output tSo6n'j'l

, nx*arorrirlr 0 1Ai3oandl

- Ripple and Noise : < 1 mV tSo6n'j1

- nrrrn;r6fl nlunrrrlill

. undu too mv ulodn'ir

. nr:t!6 1 mA iioandl

- rftf,i'u Transient Recovery Time drnir Bo prs ule6n'jr

- Ind catof no||6on nara'nvlodn4r

, nr:!!6qnqn alllrnrlfuld to ml- tooo mnvlofindr

3.i.4I 6an€n6norrqoon6aTnnlnrl ,iruru 6 n1o.:

- rih.r66noannonnoonintnalnrl arrmnld'i-ndry ryr rutirunrr166 r4od r 40 MHz

- ir.lr euroser un:fiulhrnrl.r,ilfirdr set up td'

- 61:.',ttc1a6 q ru r ru lnnt€ nu 2 ||'truhun

- Signal Acquisit on System

2 mv/Dtv 6{ 5 v/Dtv !fluotir.rriou

40 t\,4H2

500 MS/s lnrnu$ra
2.5 k points v3o6f'jr

. Sensitivty

. Bandwidth

. Sample Rate

. Record Length
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. Maximum Input Vo tage

. Acquisition l\4ode

. Bandwidth Limit

- Horizontal Systern

. Tirne Base Range

. Time Base Accuracy

- T.igger System

. Type

. Trlgger Sou.ce

. Coup ing

. Persistence

F ash Drives

- finrrb'lnc pow. cord 4ruru t rdu, triar

- ffarrindqryrrurulot 2aa MH/ ,iruru z riu .n1o.r

fi{ionr:ldrru ,iruou I uir I rn5o.r

:. r.a2 .,cr rfnffrU erru.,rrlal"rranfr do rd'ry q^ ru

300 Vrms SoAn'il

Sample, Avefage, Peak Detect

20 NIHz i?oAn,j'l

5 ns/Dlv 6{ 50 s/Dlv

so ppm tfluodtrioa

EDGE, Video, Pu se Wldth

CH1, CH2, Ext, ExVs and AC Line

AC, DC, Noise Reject, HF Reject,

LF Reject

- Display Charactedst cs

. Display : l\,4onochrome % VGA backiit passive LCD

. Display Types : Dots, vectors uSoan'ir

: Off, 1 s,2 s,5 s, Infinite

. Format : YT and XY

- i cursors drvirfo vo ts, Time ttavnc'] d

- Waveform Operators : Add, Subtfact, l/ultiply !la: FFT

- i Automatic l\y'easurements otir{dafl 10 flrt, iltloi
iv1.:{i'u prooe cnect wizafd rfi €nrcc6o!6'nindrgrgrrurioun,]'ldlrl

),-,- fir]r nutonerucr .fiorlirrirrminutuo'nlui? riotiralav anor r', r 1nrfl r

ruonlnvu.:

- fi usB Porrs : 2 Ports 4fi1rdl.]unrtAndoriu Pc, PictB.idge pr nters llnv USB

!'tu!u b nu

- finrnrrru a riosdr;rlrrudruilio eotential-free ro.i converter ttlllti'tn 'l

Iorriorrr{r o<crttos"ope v6o1n l"rera"e ld
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- dxnrrri Dc...80 kHz

' ur.rd'u4l4o ozo v oc/440 v Ac, ncr:rrfi fl .i nr.: 2%

ntyll4{r4o l0 A Ac/Dc, Frl']rlvrr r0r1.r 5olo

$6oi6n't1; overdrive lufl LED

d A -:N Mulliple^et Il atto n2llu
!. ,-,r'

Fn'u.J0lun^t nultiotex :.ltuF- Inq.rEn 500 kH,,

fi nreno'roudrgqrru 0.2...t

- v oositior tJiutdoqjlud:.! '8 v ..... + B .

Tr gger sou.ce A, B, C, D i3o E

ftqnd c vnintfrnnlan{ tnz ntt", ntavdanfr.sd

ri'ru,:rurirn+ B,A- B, (AxB)/10,AxB, 1,,(A, B,c), Elauttdo{ noon

rr.rdordrprgrru o 1d

fi Lowpass ftter nrl:r6hhiosn4r t tlz riln, iintd

- 1i6' urid'ulviflr zso lnnf, so rtsmd

3.1.43 61s aNC rurnflrclrlfioan'ir t u.Jnr 'iruru'tz tdu

3.1.44 AAnonlu1leo{filnof irlcu'tz nia.:

- rflurnlorio{nrirdrb'{flrrrurfi6mondarlmninrir v, n, w, vnn, vA !!n: PF

td'rfluodrlria0

ar:.rmni'orirrirri'rlvfil1 Dc !!n: Ac rRMS lurvurfirtvlar.rloaurr"larinnrud

fi u:'l n rno31ufrr uo:idrldntniuaordnruvra.r ttrntnoS dauuntnoSln6'rr o'|fi

n' rrn{sntro{ntr!!n6nrir, (tr'.-'sr curenrl riar ririfl':'i'iun r nirfiuirnald

nmu6orarndrlqo Lco qu'rntrir:osn.ir q vdn ,irucu g ttn!tiovfirqa

aieno.:nrr{nrflurll I

nrn[nni nlririoflndr '.

ri r d'rlvfihqil (,qct ve Power)

. drunm{cro{ludcr :

. ncun:r6aolunrrin :

ri rn".:trlfl tJr n3 (Anoafent Power)

. fllUn',ttlu€q tut,t.t
,.iai. n,t'ru l|1.] uu l1r nTq n

1 r.'!'16 1r:oonal

3 !tn,l, llnrar 4 tdn

1o w 6i 6 kw r3adn,i1

0 T w vmont'r

10 vA 0n 6 kvA ttonn't'l
A rr a a ,

2.5% lro.in"tvt0'tu lo vtoof?1
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- rir ri'rtllrtr r fir un nill (Reactve Power)

. tirunrrioodludx | 1o VAR 6.i 6 kvAR xiadn.il

. norrurludrfi6fi4n | 2.5% lo.rri1d€jrutd u3ofin,ir

- $rrnofu nrnofleower Factor)

. nrlungt6 trlun'lrin : 0.01 l.ii€fin,ir

. ncrrrniudr r sy" loirirfidruld rGofin'ir

- ur.rd'utriflr (vottage)

. d l.rnm{noqilud cr : o.s6.i 600 vRMs r6oAn,il

. nrr:.Ln:rdfln1unm{o : 100 mv l.rio;n,j')

. nrr:.u-utirdru Ac : ,oo 10iF'rfio'ruld lr3odli'

. nruuriurird'ru oc | 1 .5% lo.idrddrutfi v?odndr

n';!!db{ri'T (Current)

. drunrrioo4ludx | 1o mA 6n to,qnvs #odn'ir

. n.r'r|Jnvr6unlualrin : 1mAt3ofin,ir

. nrr&uriutirdru nc | 'qo la.iF'rfid'ru1dr visdlir

. n.rlrrllrludrdl Dc : 27o lo.id1fid'ru1d #odn'ir

- ntv!!66u'tfT (Starting current)

. drunrr{nod1ud,r.r | 5 A fr.i 65 A (Peat)viadnir

. nrrla:rdflnlunrrio : 1oo mevls6n'ir

. n,:rru:.iurlr : 10% lo.:dlidlu1d r.l3o6n'ir

- inrr{nrr rd'uun;rr:,rnlr.firioro r nlo rirr ,irurul:.fiot ''ir ' 1o

g.t.as orr:.rfr'ruvrurliudrtd irulu I tn
tnaudca :-

- ncr:rdrurrurlfirrirn?'rrd'ruflrutd ru, nlrirjo n'jr o61 100lolil'iTueuB'{tr

, nrrrfirunrurliurirn,r'r!d'rur'ru1d rurnl fiofln.jl 0 6{ 330 lofl 'iru?u I '{o

3.1.46 lnrrnnqlnlru n'ruiu 6 to

- rflu$,lr:.:uur z iu drrilr Panet lrurntrifiann'j'r ,A4

- rwiroqfirflr:.r,irul.rt.hiosn.jr g rryi.r iarX6n z dru
"-.1rd.ilrdnr dr L "iT uxulri{oirn,ir 2 ArJ

3.1.47 lff;rnno{ 'iruru o d'r

- firurotririorn,ir 150 x 75 x 7s rtru6!rnt
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- l'tu InYtuu llJ1{ul ttJuofl n1'] 19!nntl]nt tflao:l?1,tuu't0lflt n1t.]u ttoiaal1anq'l

rt'rlff;ir;no c'rnln:{m6nduirur.uulru viudrn6or.Lodrrd

- nrrmnfr od.:mrfi'rlnr.l6oqlnroileanet rrame) tdrfluotl'x6

:.2 qornaosnrniulna'oura6osnnlvlfirna:Baq:.r drutr 1qa
| .&

ou n I unnvl u a u? c no u n2 Et

".r., lonruqrnmrrSrlnrtniarnof ,iruru t rn

r:nrr frrarrqr rio,.a rr ooo.rlri*ae n'j^nra:.6rnd'r notlfl

- in'r?vnj'rulluu slx DouBLE pulsE TRArtrt uSodn,j,

- tJ'!'114n1tfll!to{nu

- 6'u.r'rr0ncuq tt!1rxrorrfln +nvxroriln'[d

- ixqrdrfinnr;ua riiour.rfi n arrmn:lfutd

- inrl.lir'lrirrnruriproportional !nJ Integra ttttttttg'tl ta;uluavt6go

Inll [n [Yi tTun [o }] Itlo t lt]

'rd ' lo fir +to v 1d- :.ou-no rou1lvl]l. f']to'r 1o rql fn^tuonoq !u{'l{ u n{ uvv:€-

- qnxn:lvrlornoiur::.Ll3ndrfi rndu

. urrd'urorrfvrv o i.: 230 bnli, runt:[6q.i4nlririoun'Jr I z rtorrl

. urtn''urr:du zzo haf. vrunr;un4.l4ntririotLlj^ t tto:"fl

. fi nmttfl nfuyrr.itdrl,tr;'ir{riqt'lvtrfl r fi rd'.i rr^r']ie:nruq
- " nnr:ncrnrtd'- :..loul'vt6'ltJ'rtn6't11nIn€

- finrflir.:ruurr a ncoururi'ld viiorfiifi rEDs ||6u.r6o'ru;

- xq:rirn'rriol{rrurrrriuiotrlnrh.hh +5/90 I?nli1d

3.2.2 {odogrl 'iruru z fu
- lilu Ruober coLp irg steeve ti^uirrrroiorniarrnb{rtrr z ,nio r.i'drtfiu

3.2.9 uaiuilndru nranlo.rnnlvlflr s11.Jcu 1 Au

- rilurnierflarfi'uirirrLr6otd r{rvirflo r fiurirdrfidao t nrrurluao.r tnlornn

ttl1r u.3 nto,tnn

3.2.4 uduilnrnlornntvfih iruru z 6u
-. 4

rilutfrto.iu€.:nt-Jltu't:t't no la 6'rl.rllrllo.i nuuu16:J al6lo lnltt4u.llo l lnto.:nn

tl\Ill1 0 3 fl tn! 0tFl
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3.2.6 rniornntvlflrn:;uamo

!flu DC Shunt Wound I/achine

finir nat ng d'uiurororoid'ri

- :l.n crri r n".:lririou n41 0.3 filnifirf

- lur n u:{ d'utrlfiofl n.ir zzo&ar{

- Excitation Voltage tririornir zzo hnf
- Excltation current 'lriiafln'ir o.+s tto rl

- nrrrrirtrifiorn'ir z,ooo to oiourfr

3.2.7 .{nr04OlJrnto{natfl]1'l

qnnnaa.t tznoudctt
:i | ,.

3.2.7 1 'lar!tn[nto.inn |flY11

ar u rnrit r urflud'rl'r rnSor ri r rf,o.[t'{fl r r.ilo ritr utfluTu n n tlrn

ronoS[61{.lrudr:rn'u1oncr4:.rtr:n un;i'4 o in nm r timotr

dtuntti'n'tu

- u:rin4.r4orlrifioan,jr t 9.9 icDi'uultrt

nfi r r$c 4r 4 nlririo a n.jr $,000 ?o rjou'rfr

ntinriru:.ri nlosl{o,r:urrqi w'odnir

- fi nmrlo.rfiubnclfi ulnll{tloSiortu:nrnoinmriou vSodn'ir

3.2.7.2 .{nne!qrrl]rn (Control Unit) iruou 1 'ln

rJrvnoudcaqnlrLlnrnouhrn taof ttn:noutro{rnainrlq:.rnerlfr

- irfirnounn.rrntflu 7 segment4 Digit 1o6n'jr tirvilttaer':rir

nrrrr5crxin rn;:ti'dr!6n.iFirfi n nlo (Fault codes)

- ivoon LED unonnrrfr.rufi a nrootruri

- arrrrn irirfinunin4r4o un;nrrrrSr dr4 nld

- drunrrudnr*xin [n:n9r:.]tictriiofl n4r 1 9.9 Nm.un!

r 5,ooo rpm. n''r dlriL

6rlrrn,irnorllon*u Fl) rheel, Llft drive, Fan drive !!n!

Windlng drive ld

3.2.s .1n{nrnrrrr5mor iruru I Xo

- 1drfi oinnrrrr5rrorrnlolionnnrrtvhlr fr rurouxdutoliryrlriiorn'jr

tr lcnr{l t,ooo min'

4rurl z .nE o r

6 Ittln1?11 I l',tlll0 I'JOlnot lln: cene€to'

4rucl I 1o

,iruru t qn
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- liuvsirirab'lfirlrifiaan.ir zzo lcnli, so rts:rf

inofnoqnrrarrmnrloffr.L.l nrJr;rcn ral6'

3.3 to oaosnrrq" radolln6o.rnnlv{rfin:clrdda-u ,irutr 1lrl
a tJ n a ai it u u a rh z n a u dt Er

3.3.1 uaNncr4rnrri!6'i q'rur 1 $rJn

ldr6m Ramp vottage druirnrlrldrunrdrtrlrdr r6 r+ur Step d tnput

- firi1 Vottage cain oqjlr.d:.: o r 6 r t

' id,r{no.i input vortage q'rn -10l,rnvi6.i +10l?nii r?on{1in.j1

inr Ranp .lteg€tion I rre €!d1u'Ir.r 0.5 f{ 50 iu^fr

- i Inpu frl] Pulse nhibit

uxd'ul flrnr:uaorx ,tt s hnf
3.3.2 unrtlfirriraolltfin uo;rirrnruri druru t ur.t.r

1{rirriunrrrJird'rg4'rruelnnrsuon (rdu output tacho generator) 1itflu

vottage }l1 Frrj'rulu?eunru4rd'ortui6

- i tnputvottage o{ludx.: 50hnfii +50hnli

- inirnmrarr oqjludc.i o fr{ 1, 0 6i 10, 0 6{ 100

Tirne constant aqiludc.i 0.1 6.i 10 ms, 10 6.i 100 ms

- ri1 offset adludrl -to lcnr{frr +ro Trnf

- rliunirtrrrlnrrlrurlu

- rliurirnvr6flndrfl Potentiometer ioudrl LED r!6o.:6n'rt; over oad

rrr{ d'utvfih n r; ua q r.i its lcnri

3.3.3 dorioflr.i 4rurr" z iu
- rflu Rubber coupting sleeve drrftrnt:riorr#alnn!'lflr z rnSo{r{rdrfldu

3.3.4 ur.uiln nru,niarra1llffr 'i"ucu ' fir,

qlucu 21u

- .flurnCo rrlorriudrirurfioli r{^virflor r<uvird:r finro t nrrurura.rtnio trn

rflurnioriarfi'ufrrirrrfrnli dl,air'Lflor i'ur,rrir dr ffa qor nmu:-.Lur or rnlor n a

tdrlr o.s fiIninri

3.3.5 ualuiin rnlor n ab,{rfu

tM11 0 :J ntnlnFt
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3.3.6 flninn.J'[J!furo q'tu,t1-t 1 1u

- ldtfioinnrrrriurrrn3orfionnnrrlvlfl r firurn*xfiurorrirlnlrifiatlnir

t1 hnf / 1,ooo min '
i { ,s'.4 .4 | Mllo.inn t n1611rr1'16

lfl urnSo':nntr'{fl rnrr rvlaurufnfi r{rf{u arrrml{rrurfl uadrl}rrorno{ yio rfl u

: 022nl lnn

: 220l3B0 hnf A,ry

: so rarv{

: 1,400 :oudou'rfr

r o rno iur.rr.rirTn ria rn;rnlorirrfinuuirlnliatd
a ar

Nn1 Ra nos LNA ln.tr )uLUuAauT JNA0A?

- rir ri'rb.hi rhhisu n.ir

- *x dub,{flrtrhiou n.ir
iFnl n

- nrr!r5.rm!'L fioirnir

3.3.8,qnrnaorrnlornnb,{rlr

lanaaalhznaudca
3.3.8.1'lnrurnnlornnlvlflr

i . -" " -.dltJ'ltnI'l.i'lU.llltrU?llLllntO.inl!Un l vil YtOll'l111-l.UUItnnl!t'l

u0rnot ln lnnautcun!1une!4!t!tn |ln!rJ1n']trfr':1:.llt!t0ll

'tun1rn1n1u

- t|l.t!on lnn $Juounl'] a Lv u,t Ftllt! qt

- Fll'lLlt?4 l4rltUllotlr1'l r b.UUO fOLFOU'lv

- nltcunl[[tn!r]tuil tnatltulnqu ttaan!'r

nltllo.rnu luno[nL[0fl t'tr r{otnn!Ltf tnotf]'t'rtJtoL vta n'l?1

3.3.8.2 loncu4tJl tn (Control Unt) ,iruru t 1o

- rjr:nor'l drrl nt rtnrnoulvrn noi unsnourcoirmofnor 4r ncr:rfi

- fiufirqottan{fl nrflu 7 segment 4 D g t v3o6n4r d,]lifirunn.rrir

nrrrrilrrt:fi o +n;rfnunnrrirfi nnnrtr (Fault codes)
:.

xnon LED..6nrflrylrlLYr{ 4 nloottuYr

- atrmn ir4rfin*xin4r4o un;nrur5rrir4nt6'

- drunm*6nru:rin rn:nrr:rrSolriiosn4r l 9.9 Nm.ttnJ

1 5,ooo rpm. qltJd'rfii]

4rrrtn,irao.:lvnnur F ywheel, Lift dr ve, Fan ddve !!nv

Wrndrng dnve lO

,i'turu I rn5o.l

qtull-l T 10

qluflt 1 nu
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- 16'uyrir4rfl1 ltrr1ririoln.ir zzo bnr{, so rts:nd

- :.tY{o:nounfl.J61L1tnfl onu.{ollt:lJlnarn to

3.4 qnytoao{n1??tutnao1.lt{ofla:.toInot
, .eount nnvNnultnaun2

3.4.1 .lnnQ nrml! 6onno fi?rn.fi'u

{ruru t tn

,iruru 1 tn

rfl ul nnrl4rrir.:rudoalrilnrnoulnrn rnoi rirrfirrirr m6ouro6rqofl c lenl{nrr

Block signal shape commutat on

- nrurn irririrrinnr;[dtriiofln'i1 o fri 9.9 r.!o J

- autnrlirri, drrinncrrrSc:ortrlioan4r 0 6i 9,990 r€rriourfl'

- nrrmnifirrirdrr6iairurrirrflron lnel{d'ryrlrruournonlrifiorn'J't

-10 6i +10lxnf locrnnrrlu ru{rno

- finofu6urnoirvla (Rs 232) d1?i!nr:nc 4:.Lern1n:Jr;rrarn

- co!!ao.r anrurotrifiafl n4r a rn'n $n nirirdmrnr:ra, nru t5r vlodr uvd.r

3.4.2 lnnru4rrruutr{norirrndu slucu 1 '{n

rfluqonrrqr{r.:rudcs'l ln:noulynnrnoidrt,lit:n' tndouto4 rqoih tcrfl16'nt

- ., ,Jnarir rn{ugrJn6udIXrgr ruhrf rioldmu:rt rflu u n versat convefter lun'lt

nru4rmoiTrrornoi

6Mrn i ril 4lfinnriu61rifiofln.i1 o 6i 9.9 ro:rfl

- arrtn firdlirfrnnrr:rrimoutrlfioun'ir 06r g,ggo:orriourfr

' arrmn:liurirdr.:6viruvr{nrEruonlnalddcgrgrruournontririoen'lr -l o

frr *'to lqnri yloqrnnraludrur]rnn

- inoin6urnoiMo (RS-232) ri'rrfirnmnt qrLernln:Jr;rrnnn

qouaor.rrarurntrirlorn,ir a lldnrrnnrrirdorfl nxua, ncrrririSodrttlu.r

J.4.3 ororoihrflfli 'iruru t iu
ir:nordra:tnruqru!uGrfl ai lnfl 1{uonlrnrmarr4udrufirnrr{urndou

nmr"douduon:"r",fl unnnmoitiei n'r:rnmiodtni!rfl uvrirefi nht:.Jtr: ttn;
i,

n'tntSEutJ't^:mtJntJn6,tT,l {:l'r n.1ln NO ) lr1la'lu n1un^fl||n:t1u'1]'l- n'luno

rdauntrl6aurv'ndtrurh irurnlor6rfl uiqino!rrrludrnrarnr:nn

runer:.riolv'rirqrnln6 u..roi rfi o rfl unrrfl o.r ffu

nrrrlfl rrtriioun,ir 9oo in6FJnr

- rrflvnmdou1rlfiofln.ir oso fin6nnr
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, r;u:n'rr Pitch Llfioun4,t 5 fin6|l.Jnrrionr'rrurdi?o

- rirnrrrnnrnmdoun,rrdrut]:.nnn,j,r o.t fia6ttlnr

- nrurir4r4artririorn,j,t 3,ooo rourioulfr

- ntJnfilll,trIununflllln (No) tlJuo?rnt't 2 n,)

- ufirdrfinnrrmnrorirTrnoddlririor''j^ rO0lc6f, o. r ..o rl

344 rrunfrrmoii*n:1rrr:lrllnuiuilourninnoa ,iluxu T Bu

v?rudA!lxoir{Tuiu{orirdrulri.rrluorrrnrlunrrdurndourfionrrnrunrdruv.r
)a ) r-.- "Ytt1u6nltflotnaaun MluqtuT:.J6rnn 3bu o i FI'r t1r2 tl tnl nn't ttru 14t.]lto.: tfln'l

- oi. 
",,.u^u.^l#uulun'nri'ru 

'lrlr.J'rna.ir 1 o.idr

- n,rl rtlqiEr t|.uou'rr1 200 toLFr€u'1r

- rirlvr rruilo i rno i'lrifior n,i r to filalar.ir

- rir4rlunTu4urr.rlvliltrir:0?r n.jr 340 o.rfi 'l

- rir4rlunTr4urr':nntrjfiofla'j1 360 o.ifi'l

3.4.5 ilqnrcoi ,i'rucu t Qu

rfl ud'rfl oum:.rn'rdrgrgT rutninolrirrndu lor"Lfidrgrgrruvrroon z d'qrprrufi fi

nrtrdlduldflrffudryr!1rurlr1.:rd'r !!o:! duu!!rlnliroln6Sn ta:rirtorn6yd

lUoqn!n1[r'].Nn'r?r:.lulanr nr

- rirnrrr rimorlunr:r.nl.r4r4orlrhioan,ir 1 0,000 ?or.r Fiou1fr

- dnrdcunmuldeuu:lnrlririorn'ir o.s

- rnoiovr.rdru6uu r.n:rardlr riu,.rr a finhwnrvia rrut otuorTr

3.4.6 lornru4rdrru .:rnrrfi6oran ,iruru t 1n

- rflud'rnrrqrrurfi6non ldhln rlltanaf[unrrnrrqldruutjr ldrrudr:.:nir:

ntrirmdaumlr6onna ficrn'i'uroi ro 4 tqaSb

' L1l l1.natllt !rtl.lllna I nltnelN.JJLt'16{1O lnltil! mnOutll:..lllu'lUoU fl^ 1tn

riuirnrdr,,r.ru.:lcra1d.1oa'orouluru t1c'erenld rcrt toza fiadnom!t ria
A

6 refliuir..uufid',r,,rla rrvnnrrvu r ririrs 5 {ndriormr6ou' in6r:rnrr

d'cncr4rdr*rr,i.rrr:.rr66noniqor14o.rrunttrl seven-segment,6 vdn dtdtlttn

16n.rdrrrr rrr:.rr.r Increment,4ruturor l6a::s;rflufi n6DJn:

-- i- -tltorltd'tvn$u l1c'e'nenl ?! 0qn^flluqi.lftru t'r t1.n-?1lflJn'ltlclll.lto'l ia I

driru r, ritrr:riroroflun'rtnr:re:.r (K") unyril Acceleration ramp dtd;otn

lunr:6rurru{orgnro.r nrlrrrrulunr:ir m6ou
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- 6'r 'rrnrioli ,{n rrrcnrinrl'rufll.i offlo1lnr! (Rs-232) ||ns6a 1rn i1rd'.!

rirricu:l16'r.:6r uavrirvrrrirnair.lrurrrufirnoqn :::..:rnrnld

3.4.7 ru.rnounoirsroirlfuri'rtd o 6i zgo ftnli 'i'rucu 1 ur.r,r

'riluunrnourcoinair.Jiurirur.rd'urorri4rldollurixoirzsolcoriu:.rrarrwln

- nr!mnirgnr:[416'414cr e uorr}iorrln

l{rir*xdulvlflr zzo bnv', so rtsm{

- fi crq r!,hh n r:un n r.r rr r rd o r riofr or rtn{n nilrx fiuld'

- fir:t'lt.lflo{riunrrdnriqr

fi 6urnoiu,lnrirrirdofrrlqn nrrqrtd

- i Leo rnn.:nrrnrrrurorto6fifr

- ficrqrurnfiorlulai

3.4.g ru.rrlfudlno5b 4ruru t uc.r.t

- ri rvirr.lir dlnrri.l rir r3r dur oulrlun mu q u

"'ud'll -to 6r +lo hnf- 61r.r rn flr6 r! ru'r aunc! 4 r..roq l

- :.rll']1un'l?vlur'rnnn L uoflnql 360 o.iflr

- lduvri.r.irfllvlflT nr:[dnr.r t 15lcaf

3.4.s qnrfruieo, f i'ruru 1 '{n

- tilulfin T*o stage planetary gear vlio:..1 Free motor shaft tln: Drive shaft

- ld'drvfilnrorncr rir:ot:rto.rtsoilcdincr:rtir4 r t'du o,0oo :olnourfi

rfi on nnrrr r5c1fi drnr dr tfl unr:tfi r.r rir rari nlunrtrirlru

, nirdn:rdrulunmrntririosn,ir :o rlo I

rirnrfl aoluxfi n4':4olrlfiorn'ir za firfruwnr

6rrTnrorfirnrrrFrqi4nhiioni'jr 6,000 ?outiou1fr

3.a.to qn{nnrrlrirrorurfiGnoa 'i'tucu 1 "!tr

drvirinnrnrr:rrhrorrarteio rra'Lr"hirrlofh rr-r'?r4lqntrir'rn'ir

10,ooo ro1r Fiou'rfr

- ilnrio{aruuu a finiirnr ro: DtN 6onrfrn o rr
- irilorrirlvrlririaen'jr t,oza v[nd do aoo o.rnr

a.a.t I no i,:rndufin6'i q'rueu 1 d'x

, drr,lfurnmrrrirdrurri.rro.rnlarnnldrlrtloflr
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- nl'rr!5c6l6nhid1n,ir tO,OOO rolriourfr

- rnd'urorfryr:rr TTL lnflrl,ulodoqu'rrr 4 fin6$rqr u3o DrN ionrfrn o lr
3.4.12 !n1o.!natylff1r{ofll iruru t d'r

- rfl urniarnntr,{fi r nofl rlurnlririafl n.ir aoo in0i

- [rrnur 1l^4nqn 80 t,]nT lluutnnn-

- uninlririoIn.ir 0.6 irriuu.:nr

:.a.t: qrJnrffiurnofu,,la ,irleu't 
1n

- firio rirdryryrru vo tage input 2 doi in?lrn;r6ro 12 fln nrrrrnrdonnrrfo

td'tri{ofl n.i1 7 r5d! 60 1 0.3 / 1 / 3 / 1 o / sO / 1 o0 / 250 lcnf
- irdcgrgrnr curent rrpur lfftririar lj' t 'lot

d 
" -., ,- fi ne ay ri-ufirdr.rruqrJrrninrauo'r nior.rlv,l LLD raa rnn-u:

- i'lo.ri^atr,{flrlroar nrrmndfirnrrldutd4 rqcr ro hnv'

ino{Dioriluyioinolnrrdruir-r!60 noduno llcrnoi (Rs 232 xlo USB)

- finrfldrrfulda:rrionirno:rfirrnoi ,iruru t rdu

- !.IA lnoR'tvfl.t no tlltJnna{fl.t6 QI-l'r au t?oqun?n-Jau "l

- iuvd.ldruldlurn tz lcnri 'iruru't n6o.r

o.+.t+ rav {uridrrfil r:rraaro un:unnran:iuino{luudu co 4ruru t u u

- 61r].]rnld':rurur;1Lr1Jfrf6nrr winoows xP lv sta I7 16

arrtnilndo.:drgcgrruld e Il4n rio I nnioroqnrr

- zlrrmnl{ rrudrrl irqrJnrni,nio riaiar-rorr r Iouarunofnalnrr

- 1ft 1.1.11dirfl dcfl r:! Ptu9 and Ptay 6r'.fl rniui'rfi erro.:nrio.r Murnoilrdc[[dn.i

lXrfi uruqonr yrlnadnluifi

- nr:Lrrnrdrnaa'idlurrrournon, 66non, nrrrr un;nm,l drrrrnrirvuar

unu x [!av .nu Y 16'n1r..]n?1!fio.:n1flo{{1{.i'ru

- n^:fufr r ranumni^vunldlnr{16' vlod nlurifi dnr nr':.r,5rqrE ai r

'^ d i
r.600,000 rir,4L1fr r riold r^ um:. iu B Lr n a r

' drrrrnfufrn un;uan.:ur:lroqnr:llug nr, r,lrdur u !fior#fltlrfrfl Id

fiflrri'{udtririrnrr;rjlugrJuurrirr l t6'uri nr:fr Fits curve (rfruorr.r,

nr:rlr:m, lar oflrrr, r6n.i}lr+uur6ra, rj6ufi rud oi:l)
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3.4.15 AanoaM'rrcofooainlaaln

-,flu66nonnnotrcooaiolnalrrJ fi1d4ndrgru1olrru'rtr lo0 MH/

. Sensltivity

. Accuraoy

. Bandwidth

. Samp e Rate

- Trigger System

. Trigger Type

. Coupling

: EDGE, Video, Pulse w dth

: AC, DC, Nolse Retect, HF Reject &

LF Reject

- lMeasurement System

. Cursors : Volts, Time, Frequency

. Waveform Processing I Add, Subtract, Nilutiply, FFT

. Automatic Measurements : odrlfiog lo lrfiooi
lnterface : Pnnter Port, RS - 232 Po.t ||nt

Compact llash

- Automatics Functon i AUTOSET, AUTOMNGE, PROBE

CHECK WIZARD

- fiarsb,l nc power cord ,iruru t rdu / m1o.r

!1utu 1 rfito 1

- irlr nurosrr, nuronaNGE, PRoBE cHEcK wtzARD tra;fivricflnm].rir

rfrlrir set up ld
, aurrnfndrX rgrruldniarfiu a utu+un !! u lsolate ltnY Floatng channels

- ldtridfi'rr;r:r!,1flr 220 h^f 50 rtsnr{

- qo|l6n{ n$ u LCD Co or

- nrrrrc1ft ruuonan'rufr dcs$ru!nol

- Signa Acquisition System

: 2 mv/Dlv 6i 5 vlotv vlofrn'ir

: I3% v?€ioflndl

: 100 MHz

: 1 cs/s tiort{u||un

. l\4ax Input Voltage | 300 Vrms u?ox'lnn'j'l

. Acquis |on N,4ode : Sample, Average, Peak Detect

- Horzonta System

. Time Base Range : 5 ns/Dlv 6{ 50 s/DlV ri€|j'lnn'il

. Time Base Accuracy : s0 ppm l5ofin'ir

Page 28 129



, fi arrindqryT ru tx10x surn 2oo l\,4H2'iruru 4 tdu / 16o.l
A- tJq:]onlt[1.i']u qau,lu 1 In:.1/ Into.!

+. erera:rdandu 1
, .:-

a. r qrlnrnilnfi urflurarlvri iurli.rutdriufr

+.2 fi {fi onr:rnnorlur'riarir.: 1 rlnnrrvrnao.r

+.a irrlrvdunmlftru t il
+.+ r.r3:ir{rnuornr*u!tonslmn'rrflufrrwruirrrironrnl3rin{l6m riori"lrtrunrilu

lrvrrfltvrs iorunnnr6onrrdrfl1u{r€uto{ tfiofi qr:ruru?nttd{ntlru

+.s a6n,inrdfi{ri{r rGncrn r:trrtlunri:.rqlrrJ, on3nr, ulororil un:ldiurrnryru

tsogool u1€!fiuu!vi'l

4.6 r'r{n vnm n'rrvr.r1id.:?T ddqvlo6an4n1i'ruvir.6aor'rotltlunm rtnuotfiol#tflunrI

nrrrdolnrrlnJr;nrr

4.7 {r6u€t'T n'rd'o.iuur{fionrrriruir.r6o1t.L.:ru rlnolnrmnnotdu ia!fi!tondrrtl:vn0tr

t'tn'r
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