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_. FEATURES
'Fe 

'abl6 
orcuitry Insure high slabiliv and accuracy

'Easy ope6no. on vencaliype panelassemblng
' F,equ€ncy 6nS€ tom l OHz lo 1 MH2 seledeble n 5 6nges are

€rb6ted wilh engle-scale qaduatons
'vore lhan 5v msal no loadsnd mor€ ihan 2 8V ms on 600O loadinq

sn€ Wave). Outpul leveLcan be adlusled bva 1odB'slep 6 ange

aienLalor and a level adjusler
'S,@ wave and square waves rsavalable.
'5ynch,on zing inPul ledrnal

: .  SPECIFICATIONS

x ,ange : loHz- 100H2
, d.qp IoOHZ. I  KHz
x .C0 

'ange lKHz _ 1oKHz
r .K 6n9e 10KH2 1o0KH2
t lX ranqe loOKHz. lMHz

9F Wave Chtact ri.llca
O,3rl Vonage : 5V ms or more
a,: .J i  D sror l 'on 400Hz.20KHz O1'60rLess

( X 100 anqe lor l KHz)
50Hz 500KHz0 5o/o or Less

:,'.:r Fahess : ]1 sdB teier Io 1 KHz)

Squarc Wave Ch.r.cterBlics:
tr,!- vorlaqe 10v P Pormore
i<Tre 0 25 us or LBss
:-', ,rr o 5oe. ! 59" (reler to I KHz)

En€rul Synchrcdizalion Ch.racr.rl3tics
ia_le - 3q" ol Oscilatot tequ€ncy

-r"r Inpedan.e: 10K appror'm3re
r.,ar nln L^put l0V Rms

Outpur Cha6.reraslica:
-.eoaice 600!r. 1ce.
Are^ualo, l]da 1odB. 2odB,_sodB _40dB and'50d8ln 6 sleps (assuEcv+

lda ar 600 a Load)

=. ctRcul l  DEscRlPTloN

when r4dmgthelolowme desciplDns reler tolhe block d agram 1F'! 1 l
and Ihe schemalrc d agtam

The sne'wave signalgeneraled by lhe osc lalor sled lhrough lhe !!AVE

FOFM *1610r sw ch set al lhe"&'pos io.lo lhe oUTPUT conlrol lo adlLsr

on anv des red volraoe
rr  rne WAVE FOFM s* c1's r  te I  L-  posio '  iqJd e ia e s ad 'o h '

OUPLIT conlolto ad,usl on anydesred vorlaqe
The adjusled s8nalvonag€ 6appied 1o ihe oulpll ctrcurl wrlh rls mpedanc€

convened. and$e; d€liveredlhough an oulpd anenualor lo lhe oulpul€rmma

The anenualor provides seleclab e ane.lalrons ol odB lhrough 50dB n 1odB

sleps al 600 (l ol outpul rmPedance

2. Wien Brldqe Oscillalor circoil
The wren br dge osclralorcrcuLl wr$ res'slanceee' rents mav De swrcreo

over lor 5 ra.ges by lhe FREO FANGE sw'lch and rhe vanab e 
'apac 

rar

conlroled bv he FFEOUENCY dia
-rhes€ e;me.ls orovde meais to vary lhe osc llal 

'g 
lrequencv coftrnuolslv

over 1O lrmes 
'tsireqlency 

on one range so anv desned iieque'cv w lh n lhe

e.l re ir€quency ranoe lrom 1oHz lo 1 MHz can be sel
ThpF, 'd le icfcuI lor lheosc' l la lorctr  uI  scohposedola2staqed' f iere ' la

amor{ €r and an ollpul slaqe.emplovrng an oc amplner crcu I

ihe oulDul vollaqe rs led bac[ wrlh posilve polanly throuOh rhe osc]lalor

elemenls lo lorm an oscllal.q ctrcuit. whrle ir s alsoled back w[h n6gal've

poladylhrough lhe non.l .ear lhem slor lo slab lze lh€ amplnloe'

Inpul  AC 110V or 220V,50/60 Hr

142(W)X 233{D)X I  97(Fl)  mm
35 Kq



.,T'""*',f*lffi #:,tr[[i]"i*51{'rili
. o^o*,o'"y'i..,,, 

-** 
* -**" : " ":,]:liff;il3:iil.li

":"T"'i!13_1; 1;' ;;;"t"li,illi ii,lill"'.;'; ""',,,"- ",'",'
::::l :,'"'.:;;: '.,, ';;",:.' 

'd 
qe 

'om 
D.o ' \ r'l

' l;I;"ii'# ::: t::Tffi ii':j l;#i:tTi;: J# I
":-^":l.,ll'i?i...i.1i 

"i""i"T"" 
' 'o '"0 "d '5e are' a'o'

*.i,'. i,""' *qn * t t oae ai a 600 rr Loao

l,l'lh":.:J"'l',,",'wu ;Tt"J:xll"ii Ji'll'i".T'lxl;;li :'"??

r

' ?#Jf"',:liL*""**"nces on rhe diar scaLe

' ?[toTttSr*.", * * nraduar o.s oi 10.] 00 1o L'd 
-re 

osc lrarrns

Tili"#tr "";r' ;:':r ;:"::*::'; ":;':d""l"o'
" ll#ul:31,, ",,""""'., 'eec,s 

anenua,'ons o'j (JdB 
'1o 

5odB Ln 1 .dB

l:)1", ,  . , " . ,  
" , , . ,  '  

'  *o 'ao " '  
m "dF 'o 

c.r

iui' n'." ''"g "q*'lo 
*"u'""'

' 3il:i;,.-, *" 
"' -rh 

s ne wave and square wave
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Ourpur volrage vaaalion

grr€fnal  synch,on'zrng 
' .pur 

volrage lV 
'dsl

a

o.4

4.2

0

0.o8

006

0.04

2 I Adlsl ATTENUATOF (4)and AlvlPL TUDE (9) so thal AC voLt.met€r.ndcaies
lhe €led oulpul (supposed lo be 1 vnrhs erample)ol lhe amp Ll er To lac nare
the measurehenl. [ 6 advrsable 1o sel ATTENUATOR (4] as owas poss b e
Assumelhar ATTENUATOF (4) sser 50dB iorrhe rared ourpul
2 2 Drsconnecl ihe afrpline. and connecr rbe AC votmere.
measure the ouipur voftaqe Notelhal rhe use olaTTENuaToF (4le mrnar€s
lhe need lorconneclrnga hrgh senslv i ly  volmeler I  ATTENUATOR 141,s ser
roodaa.dthevolmeler ndcates 2v.  

' r  
means thal  lhe ipurvolageolr f re

amprie/  s 50d8 beow 2v Therefore $e gain obraoed,s asrolows

5OdB * 2oroqio ll4 dB

Exre.nar synch,o.  z nq r .p! l  vohaq€ (v rms)

F,9 3

I Using as SineW.ve Osc,llator
A; a s,n€ wav6oscilalor leallrescan be noled as beow

- -:i d,slonDn taclor can be oblarned lor m€as!remenl ot distonro.
: ' r ' : : re,5rcol  ampiner

: 1:lhc un r wolkL.g on wide bandwdlh can be used lor measlremenl
:  : : -e icy c l raraclersl 'c  or  amplrer
' : -_€ .! [ n h]gh acclracy arlenuaror perhns measuremenl ol amplrier

j j :r" .e used as a siSna so!.ce o( mpedance bidge
2 L.durem€nr ol Amplilier Gain

lamp t'er ga'n 
's 

descnbed below
= r :rnn€cr rhe,nsltumenl amp I er ro be rcsled and AC vo l.meler as

3. Measurement ot Phase Characre.istic
Connecllhe nslruhenr anda. osc loscope ro lhe ampli er lo belesled as

showninF€ 5 Itlhe@ is no phase shn aboul lrre oulpul sqralollhe ahpltef
lhe osclroscope wi ld 'spay a. taghl  

'^e 
as shown Ln F! 5A I t  rhe s l ragrr l

l.€ on rhe osclloscope s c!tued ar rs rop and lrorron se.l,o.s as srrown n
F'g 54. I  rndcales lhal  lhe o! lpul  s,qnaLol  amp 1, . :  s s! i lerng tom an
amp'rurJe dsronon n rh's cas€ reduce rrr€ ourpur o!.ro( rnsrumenl a tr.
tovaryhetiequency Th s €uses the slra ghl lne or lhe osc'loscop.lo e{pand
9radLa y rorurn mro anel lpse By ur l rn9tho conl i9uraron olrhs e ip* r l re
phase shfrcan be caLculated as lolows

F rsl measure lhe max mlm hon2onlal del ect on and suppose tral llr s
derleclon s x andlhallhesecrroi ar wrr'ch lheeLpsecross
ax s ls X" as shown n Frq 6 And. lhe plrase sh tl anlle 6 

's 
gven by lhe
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Find tom rhe rable ol r gorcm€tc lundions a.d th€ valle oblained gives
$€ angle ol phase shitl.

AUDTOGEN€RATOR osc, losco

OUTPUT

z--\tsta, AUOIO GENERATOR

Fio 5 Medsurehenrol Ph.3e

90
270

S'n

225

Fig.6
Chec k oi Phase Sh'lt Ang'e

ELOCK 816/F KWAI FUNG ]NDUSTFIIAL
BLDG NO.g ]5 KWAI CHEONG BOAD KWAI

/000
45

315

a. u.i.g.s squarc w oo3cillalor
The nstrument lealures excen€nl risin! and lallng chahclerislics (1?0 ns
as sranda.d chaacte sti.). ll has no coup rng capac ors n ihe dlpul slag€
solh€ saq (delleclron ot lop seclion) is as low as 5"/o al5OHz By applvinq
such a good sq!a/€ wave lo an ampliler inpll. vanous .h,aclenslics o'

ampliliercan b€ obseded on anosclll@ope Tolesl an amprdrer prdeed

4.1 Conh€cl tlB inskumenl. an ampldie.lo be tesled and an osc rcscop€ as

shwn 6 Fig. 7.
4.2 P.e$ WAVE FORM (S) io lh6 I I posrlDn lo obla'n squar€ waves ol

approprlale t.equencyandamphiude
4.3 Du.inqlhet€sl, change theirequencyas nec€ssarv Tne relatonshrp

betw@n waveloms and amplr'er characlenslrcs s showr rn Frg I

180

Flar lrequen.y.ha.acterisl'c
dd 1 Orres rhe nan fteq@y

Frequ.ncy olab.ul lonmesihe
npdkequencyrsculort

Frequencvolabolr l/lOolthe
inpui iiequency's c!i olr

Peak appe..s on kequencyot
abour 1 Orimes th€ rnsn teqey


